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(54) [Title of the Invention] BANDWIDTH CONTROL RELAY 

SYSTEM 

(57) [Abstract] 

[Object] To easily and reliably switch a bandwidth control 
system . 

[Solution] A bandwidth control router 16 has an interface 
unit 21 whose activation and stopping is controllable, 
performs bandwidth control on paclcets sent via a network 
connection circuit 19, and sends out the paclcets from a 
paclcet circuit 20. According to registered definition 
information, a circuit router 14 performs bandwidth control 
on the packets sent via the packet circuit 20 and sends out 
the packets from a parallel circuit 11, or sends out the 
packets, sent via the network connection circuit 19, from 
the parallel circuit 11 by load distribution. An operation 
management device 15 stops the interface unit 21 and allows 
the circuit router 14 to perform load distribution 
bandwidth control in an initial state. After definition 
information for bandwidth control is registered in^ each 
router 14, 16, the interface unit 21 is activated to allow 
the bandwidth control router 16 and the circuit router 14 
to execute bandwidth control . 
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[Claim 1] A bandwidth control relay system comprising: 

an intranetwork relay device that sends packets sent 
from an internal network to a network connection circuit; . 
and 

a bandwidth control relay device that is connected to 
parallel circuits, and sends the packets sent from the 
intranetwork relay device via the network connection, 
circuit from each of the parallel circuits by either a 
bandwidth control system that performs bandwidth control on 
the packets and sends out the packets or a load 
distribution bandwidth control system, that sends out the 
packets by load distribution, 

the bandwidth control relay device including 
a bandwidth control relay unit that has a first 
definition information storage unit for storing definition 
information for performing bandwidth control, performs 
bandwidth control on the packets sent from the intranetwork 
relay device, and sends the packets from a plurality of 
packet circuits connected thereto, 

a circuit control relay device that has a second 
definition information storage unit for storing definition 
information for performing bandwidth control, sends, from 
the parallel circuits, packets sent from the bandwidth 
control relay unit via the packet circuits, or sends out 
the packets sent from the intranetwork relay device via the 
network connection circuit, from the parallel circuits by 
load distribution, according to the definition information, 
the bandwidth control relay unit including 
an interface unit that connects the network connection 
circuit and whose activation and stopping is controllable, 
and 

an operation management device that registers 
definition information into at least one of the definition 



information storage units, and outputs an instruction to 
activate or stop the interface unit, 

whereby the bandwidth control system is switched to 
bandwidth control or load distribution bandwidth control 
under changeover control of activation and stopping of the 
interface unit by the operation management device. 
[Claim 2] The bandwidth control relay system according to 
claim 1 , wherein before switching the interface unit to an 
active state, the operation management device registers 
definition information for performing bandwidth control 
into at least one of the definition information storage 
units . 

[Claim 3] The bandwidth control relay system according to 
claim 1 , wherein the operation management device includes : 

a definition information registration condition 
storage unit where a condition for registering definition 
information into the circuit control relay device is set; 
and 

a definition information registering unit that 
registers definition information into at least one of the 
definition information storage units according to the 
condition set in the definition information registration 
condition storage unit. 

[Claim 4] The bandwidth control relay system according to 
claim 1 , wherein the operation management device includes : 

a definition information editor that creates and 
corrects definition information for performing bandwidth 
control of at least the circuit control relay device; and 

a definition information extracting unit that extracts 
the definition information registered in at least one of 
the definition information storage units. 

[Detailed Description of the Invention] 

[0001] 



♦ [Technical Field of the Invention] . 

The present invention relates to a bandwidth control 
relay system that performs data packet transmission and 
■reception by switching between load distribution and 
bandwidth control of parallel circuits by changing the 
setting in a relay device to be connected to a local area 
network (LAN) and a wide area network (WAN) , and, more 
particularly, to control of switching the bandwidth control 
system of a relay device. 
[0002] 

[Conventional Technique] 

Fig. 4 is an entire configuration diagram of one 
example of a conventional network system. Fig. 4 depicts 
computers 1 , 2 , a router 3 , an operation management device 
4, and a network 5 that connects them, thereby constructing 
a single network system. Fig. 4 also depicts computers 6, 

7, a router 8, an operation management device 9, and a 
network 10 that connects them, thereby constructing another 
network system. The network systems are connected by a 
parallel circuit 11 that has a plurality of circuits. 
[0003] The computers 1, 2, 6, 7 perform packet 
communications with one another via the parallel . circuit 11 
The routers 3, 8 are relay devices that relay packets to be 
exchanged among the computers 1, 2, 6, 7. While the 
network systems as shown in Fig. 4 exclusively perform load 
distribution or bandwidth control of the parallel circuit 
11 by changing the setting contents (definition 
information) in the internal storage units of the routers 3 

8, the operation management devices 4, 9 rewrites 
definition information to be set in the routers 3, 8 to 
change to either bandwidth control system. The network 
systems are configured in a symmetric form with the 
parallel circuit 11 in between, and individual components 



laid out at corresponding positions have the same functions. 
Therefore, one of the network systems may be explained in 
the following description, in which case the contents of 
the explanation apply to the other network system. 
5 [0004] Bandwidth control systems performed by the 

operation management device 4 are generally classified into 
a concept of load distribution bandwidth control which has 
a guaranteed reliability, and a bandwidth control concept. 
The load distribution bandwidth control with a guaranteed 

10 reliability is to distribute data, which is sent to the 

router 3 via the network 5, packet by packet, to individual 
communication circuits 11-1, 11-2, 11-n constituting the 
parallel circuit 11. This concept is the initial state for 
the parallel circuit 11 , with the bandwidth control 

15 mechanism. The other bandwidth control concept defines 

assignment of specific communication circuits 11-1, 11-2, 
11-n to packets sent via a specific computer 1, 2 or the 
network 5, packets of a specific protocol, and other 
packets, respectively. In this case, the operation 

20 management device 4 predefines which packets sent are to be 
sent to which parallel circuit 11, and preregisters the 
definition in the internal storage unit of the router 3 . 
In the following explanation, the load distribution 
bandwidth control is called '"load distribution", and the 

25 bandwidth control concept ''bandwidth control". 

[0005] Generally, there is a case that data packets 
which are sent from the computers 1, 2 to the other 
computers 3, 4 are desired to be transmitted by priority 
over other information according to the degree of 

30 importance of the information to be transmitted, or are 

transmitted with greater importance on the reliability than 
on speed. While either bandwidth control system is used 
according to such a situation, the setting of the router 3 



5 



as a relay device should be changed every time to switch 
between load distribution and bandwidth control. The 
following will explain a conventional operation of 
switching the bandwidth control system. 
5 [0006] Load distribution is set as the initial state of 

the router 3. That is, definition information of load 
distribution is set in the internal storage unit of the 
router 3. When packets are sent via the network 5, the 
router 3 sequentially allocates and distributes the packets 

10 to the communication circuits 11-1, 11-2, 11-n. 

[0007] When the bandwidth control system is switched to 
bandwidth control, the operation management device 4 
defines a checkup condition of data coming from the network 
5, or defines an output assignment condition for the 

15 parallel circuit 11 corresponding to the checkup condition . 
The operation management device 4 sends created definition 
information to the router 3 and registers the definition 
information therein according to a timing of switching the 
bandwidth control system. The definition information 

20 defined this way does not need to be created every time, 
but can be used in a way that definition information 
created once is saved and selection is made therefrom next 
time or thereafter. 

[0008] The router 3 switches the bandwidth control 

25 system according to a change in the setting of the internal 
storage unit made by the operation management device 4 . To 
return the bandwidth control system to load distribution, 
the operation management device 4 sends definition 
information for load distribution to the router 3 and 
30 registers the definition information therein according to 
the switching timing. 
[0009] 

[Problem to be Solved by the Invention] 
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The definition information set in the router needs to 
be changed to switch the bandwidth control system. 
Conventionally, however, the network system should be 
stopped until registration of definition information into 
the router is completed. 

[0010] The setting contents of the router should be 

changed according to the switching timing. 

[0011] Also conventionally, the bandwidth control system 
after switching is effective immediately after registration 
of definition information into the router is completed. 
When there is an error in definition information, however, 
the setting in the router cannot be promptly returned to 
the original definition contents, so that a considerable 
damage can be caused on the network system. 

[0012] According to the conventional method of defining 

the bandwidth control to a relay device, as explained above, 
influence of stopping a network at the time of changing a 
definition, the reliability of the changed definition 
contents, and the difficulty of restoring the definition to 
the one before change can impair the reliability of the 
network system itself. The conventional method of directly 
changing a definition of a relay device having a parallel 
circuit as needed for parallelization of circuits that 
connects the network systems, i.e., for the original 
purpose of improving the speed and the reliability with 
respect to a circuit . failure by the multi-circuit 
configuration of the circuits, impairs the reliability of 
the network system, resulting in cancellation of the 
reliability of the parallel circuit. 

[0013] The present invention has been achieved to 

overcome the problems, and it is an object of the invention 
to provide a bandwidth control relay system capable of 
easily and reliably switching the bandwidth control system. 



[0014] 

[Means for Solving Problem] 

To achieve tlie object, a bandwidth control relay 
system according to the present invention comprises an 
5 intranetwork relay device that sends paclcets sent from an 
internal networlc to a network connection circuit; and a 
bandwidth control relay device that is connected to 
parallel circuits, and sends the packets sent from the 
intranetwork relay device via the network connection 

10 circuit from each of the parallel circuits by either a 

bandwidth control system that performs bandwidth control on 
the packets and sends out the packets or a load 
distribution bandwidth control system that sends out the 
packets by load distribution, the bandwidth control relay 

15 device including a bandwidth control relay unit that has a 
first definition information storage unit for storing 
definition information for performing bandwidth control, 
performs bandwidth control on the packets sent from the 
intranetwork relay device, and sends .the packets from a 

20 plurality of packet circuits connected thereto, a circuit 
control relay device that has a second definition 
information storage unit for storing definition information 
for performing bandwidth control, sends, from the parallel 
circuits, packets sent from the bandwidth control relay 

25 unit via the packet circuits, or sends out the packets sent 
from the intranetwork relay device via the network 
connection circuit, from the parallel circuits by load 
distribution, according to the definition information, an 
interface unit that connects to the network, connection 

30 circuit and whose activation and stopping is controllable, 
and an operation management device that registers 
definition information into at least one of the definition 
information storage units, and outputs an instruction to 
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activate or stop the interface unit, whereby the bandwidth 
control system is switched to bandwidth control or load 
distribution bandwidth control under changeover control of 
activation and stopping of the interface unit by the 
operation management device. 

[0015] Before switching the interface unit to an active 
state, the operation management device registers definition 
information for performing bandwidth control into at least 
one of the definition information storage units. 
[0016] The operation management device includes a 

definition information registration condition storage unit 
where a condition for registering definition information 
into the circuit control relay device is set; and a 
definition information registering unit that registers 
definition information into at least one of the definition 
information storage units according to the condition set in 
the definition information registration condition storage 
unit. 

[0017] The operation management device includes a 

definition information editor that creates and corrects 
definition information for performing bandwidth control of 
at least the circuit control relay device; and a definition 
information extracting unit that extracts the definition 
information registered in at least one of the definition 
information storage units. 
[0018] [Embodiments of the Invention] 

Exemplary embodiments of the present invention will be 
explained below in detail with reference to the 
accompanying drawings . Note that constituent elements 
which are identical to that of the conventional example are 
designated with like reference numerals or letters. 
[0019] Fig. 1 is an entire configuration diagram of a 

bandwidth control relay system according to one embodiment 



of the present invention. Fig. 1 depicts bandwidth control 
relay devices 12, 13 that relay data packets, which are 
transmitted to and received from the computers 1, 2 each 
other, via a network 5. In the present embodiment, network 
systems are configured symmetrically with a multi-circuit 
parallel circuit 11 in between. The number of 
communication circuits that constitute the parallel circuit 
11 is not limited in the embodiment. Because the network 
systems are configured with the parallel circuit 11 in 
between have the same configuration, the system on the 
bandwidth control relay device 12 side is explained in 
connection with the present embodiment. 

[0020] Fig. 2 is a block configuration diagram of the 

bandwidth control relay device 12 in the present embodiment. 
The bandwidth control relay device 12 has a circuit router 
14 and an operation management device 15, which 
respectively correspond to the router and the operation 
management device in a conventional example, and a 
bandwidth control router 16 that characterizes the present 
embodiment. The operation management device 15, the 
circuit router 14 and the bandwidth control router 16 are 
connected together by a control connection circuit 17, so 
that the operation management device 15 can send setting of 
definition information, an instruction or the like to the 
routers 14, 16 in real time. The contents of definition 
information to be sent to the circuit router 14 are not a 
feature of the present embodiment and can be identical to 
that of the prior art. An intranetwork relay device 18 is 
connected to the circuit router 14 and the bandwidth 
control router 16 by a network connection circuit 19.. The 
intranetwork relay device 18 sends packets sent from the 
network 5 to the network connection circuit 19 . The 
circuit router 14 and the bandwidth control router 16 are 
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connected together by a plurality of packet circuits 20-1, 
20-2, 20-n. The bandwidth control router 16 distributes 
packets sent via the network connection circuit 19 from the 
intranetwork relay device 18 to the packet circuits 20-1, 
5 20-2, 20-n to be sent to the circuit router 14. The number 
of the packet circuits 20 is not particularly limited. The 
activation and stopping of an interface unit 21 in the 
bandwidth control router 16 that connects to the network 
connection circuit 19 is controllable. In the embodiment, 

10 the activated or stopped state is switched under the 

control of the operation management device 15. The circuit 
router 14 and the bandwidth control router 16 are 
respectively provided with memories 22, 23 for storing 
definition information sent from the operation management 

15 device 15 . 

[0021] The packets sent to the network connection 

circuit 19 from the intranetwork relay device 18 are 
received by the bandwidth control router 16 when the 
interface unit 21 is activated, and are received by the 

20 circuit router 14 when the interface unit 21 is sto]pped. 

Such a process is taken because of the following definition. 
The basic rule about publication of path information is 
given such that the priority level of path information 
which is publicized to the bandwidth control router 16 and 

25 the circuit router 14 or relay devices, which publicize 
path information to the intranetwork relay device 18, by 
the bandwidth control router 16 is higher than that of the 
circuit router 14. When the interface unit 21 that the 
bandwidth control router 16 uses to publicize the path 

30 information to the intranetwork relay device 18 is stopped, 
this rule permits path information to be publicized by the 
circuit router 14 to be the only path information to be 
publicized on the network connection circuit 19, so that 
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the intranetwork relay device 18 transfers data packets to 
be relayed to the circuit router 14 based on the 
information to be publicized by the circuit router 14. 
When the interface unit 21 that the bandwidth control 
5 router 16 uses to publicize the path information to the 
intranetwork relay device 18 is activated, on the other 
hand, path information to be publicized by the bandwidth 
control router 16 becomes path information of the highest 
priority due to the priority level, so that the 

10 intranetwork relay device 18 transfers data packets to be 
relayed to the bandwidth control router 16 based on the 
information to be publicized by the bandwidth control 
router 16. The basic rule is set in the operation 
management device 15, and each of routers 14, 16 executes 

15 publicization of path information based on the rule defined 
in the operation management device 15. The bandwidth 
control is executed in the relay of packets under the 
control of the operation management device 15 on the 
activation and stopping of the interface unit 21. 

20 [0022] Fig. 3 is a block configuration diagram of the 

operation management device 15 in the present embodiment. 
The operation management device 15, which performs 
operational control on the routers 14, 16, has a definition 
information editor 24, a definition information registering 

25 unit 25, a definition information registration condition 
storage unit 26, and a definition information extracting 
unit 27 to handle definition information which is basic 
information for performing the operational control. The 
definition information editor 24 creates definition 

30 information to be registered in the routers 14, 16, and 
corrects the definition information as needed. The 
definition information has information defined therein for 
executing communications in bandwidth control or load 



12 



distribution as the bandwidth control system. More 
specifically, the definition information editor 24 defines 
a checkup condition of data coming from the network 5, or 
defines an output assignment condition for the parallel 
circuit 11, which corresponds to the checkup condition, 
with respect to the bandwidth control router 16. A 
bandwidth amount condition for packets to be sent from the 
packet circuit 20, i.e., an output assignment condition for 
the parallel circuit 11 is defined as a concept with 
respect to the circuit router 14. The definition 
information editor 24 creates and corrects definition 
information based on those rules . The definition 
information registering unit 25 transfers and registers the 
definition information into the memories 22, 23. The 
conditions, such as the transfer time, designation of the 
transfer destination and definition information to be 
transferred, when the definition information registering 
unit 25 operates are set in the definition information 
registration condition storage unit 26 beforehand. The 
definition information extracting unit 27 extracts the 
definition information registered in the memories 22, 23. 
For example, it is possible to check what definition 
information is registered in each router 14, 16 when an 
abnormality occurs in each router 14, 16. 

[0023] Conventionally, the bandwidth control system is 
switched by and at the timing of changing the setting of 
definition information in a router, whereas the present 
embodiment is characterized in that the timing of changing 
the setting of definition information is different from the 
timing of switching the bandwidth control system. 
Switching of the bandwidth control is carried out by an 
instruction to activate or stop the interface unit 21 given 
from the operation management device 15. This can ensure 



setting of definition information in the circuit router 14 
before switching the bandwidth control system (activation 
and stopping of the interface unit 21) , thus eliminating 
the need to set definition information according to the 
5 timing of switching the bandwidth control system. 

Switching the bandwidth control system requires only an 
instruction to switch activation and stopping or ON and OFF 
of the interface unit 21 at the desired time for switching, 
and is thus very simple. 

10 [0024] An operation of switching the bandwidth control 
system in the present embodiment will be explained next. 
[0025] Load distribution is set as the initial state of 

the circuit router 14. That is, definition information of 
load distribution is preset in the memory 22 of the circuit 

15 router 14 by the operation management device 15. The 

operation management device 15 in the embodiment sends an 
instruction to the bandwidth control router 16 to stop the 
interface unit 21. In the following explanation, the 
active state of the interface unit 21 is called ON, and the 

20 stopped state is called OFF. 

[002 6] As the interface unit 21 of the bandwidth control 

router 16 serving as a relay device, which publicizes path 
information to the intranetwork relay device 18 based on 
the basic rule, is stopped in the initial state, the path 

25 information to be publicized by the circuit router 14 

becomes the only path information to be publicized on the 
network connection circuit 19. As a result, the 
intranetwork relay device 18 transfers data packets to be 
relayed to the circuit router 14 according to the 

30 information to be publicized by the circuit router 14. The 
circuit router 14 allocates data sent from the network 
connection circuit 19 to the communication circuits 11-1, 
li-2, 11-n packet by packet based on the initial state. 
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[0027] When a definition information transfer time set 
in the definition information registration condition 
storage unit 26 comes, the definition information 
registering unit 25 of the operation management device 15 
5 transfers definition information already created up to the 
current time by the definition information editor 24 to the 
routers 14, 16 via the control connection circuit 17 
according to the conditions set in the definition 
information registration condition storage unit 26, and 

10 registers the definition information in the memories 22, 23. 
As the interface unit 21 is still stopped at this point of 
time, the relay state so far is maintained, so that even if 
the definition information in the memories 22, 23 is 
changed, applying load distribution as the bandwidth 

15 control system to the parallel circuit is maintained. This 
state is the load distribution bandwidth control with a 
guaranteed reliability . 

[0028] When it is a bandwidth control switching time set 

in the definition information registration condition 

20 storage unit 26, the operation management device 15 

switches the interface unit 21 of the bandwidth control 
router 16 to an active state. As, in the priority level of 
path information to be publicized to the network connection 
circuit 19, the priority level of path information from the 

25 interface unit 21 of the bandwidth control router 16 is 
higher than the priority level of path information to be 
publicized by the circuit router 14 at this point of time, 
packets to be sent to the network connection circuit 19 by 
the intranetwork relay device 18 all flow to the bandwidth 

30 control router 16. 

[0029] The bandwidth control router 16 allocates and 

distributes the received packets to the packet circuits 20- 
1, 20-2, 20~n according to the bandwidth control condition. 
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The circuit router 14 sends the received packets based on 
the bandwidth amount condition for the packets sent from 
the packet circuit 20, and the output assignment condition 
to the parallel circuit 11. This state is the bandwidth 
5 control. 

[0030] When it is recognized that a time to apply the 
bandwidth control is finished due to arrival of a rest time 
set in the definition information registration condition 
storage unit 26, the circuit router 14 should be set back 

10 to the initial state. At this time, the operation 

management device 15 stops the interface unit 21 of the 
bandwidth control router 16. This sets the priority level 
of path information to the initial state, so that bandwidth 
control returns to the. load distribution bandwidth control 

15 with a guaranteed reliability. 

[0031] According to the present embodiment, as explained 
above, the bandwidth control system can be changed very 
easily by merely registering definition information of 
bandwidth control in the circuit router 14 beforehand and 

20 setting the interface unit 21 ON and OFF at the desired 

timing. In other words, there is no restriction on the set 
time in the embodiment because definition information has 
only to be previously registered in the circuit router 14 
before switching the bandwidth control system, not at the 

25 timing of switching the bandwidth control system. As 

definition information can be registered beforehand in the 
embodiment, the network system does not need to be stopped 
for the time required for registration. 
[0032] Assume that there is an error in definition 

30 information registered in the circuit router 14. When 
bandwidth control starts based on the definition 
information, packet communication fails due to the error in 
the definition information. In this case, conventionally. 
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the set erroneous definition information is extracted, 
corrected and then registered again. Alternatively, 
definition information which has a record is transferred 
and registered into the circuit router 14 to effect 
temporary activation. However, the network system is 
stopped until correct definition information is registered 
again or until registration of temporary definition 
information is completed. 

[0033] According to the present embodiment, turning on 
the interface unit 21 initiates bandwidth control based on 
the erroneous definition information, but even when packet 
communication fails due to the error, turning off the 
interface unit 21 can immediately return the control to 
load distribution with a guaranteed reliability. That is, 
packet communication can be executed hardly stopping the 
network system. As stopped packet communication can be 
resumed merely by turning off the interface unit 21, the 
communicable state can be brought back instantly. 
According to the present embodiment, therefore, the multi- 
circuit configuration can achieve the original purpose of 
improving the speed and the reliability with respect to a 
circuit failure. 

[0034] Although definition information is transferred 

and registered into the memories 22, 23 of the routers 14, 
16 before switching the bandwidth control system in the 
present embodiment, definition information to be 
transferred does not necessarily be transferred every time 
if the definition information being registered in the 
memories 22, 23 can be confirmed. 

[0035] Although switching of the bandwidth control 

system is controlled according to conditions set in the 
definition information registration condition storage unit 
2 6 in the present embodiment, an input unit that allows the 



operation management device 15 to accept a manually given 
instruction can be provided. 

[0036] While routers have been explained as an example 
of a relay device in the present embodiment, the embodiment 
5 can be adapted to other relay devices whose bandwidth 

control is possible. 

[0037] Although the bandwidth control relay devices 12, 

13 are provided and all the components necessary in the 
bandwidth control relay system according to the present 
10 invention, such as the routers 14, 16 and the operation 

management device 15, are installed in each device in the 
present embodiment, the components should not necessarily 
be accommodated in a single device. 
[0038] 

15 [Effect of the Invention] 

According to the present invention, the bandwidth 
control system can be switched to bandwidth control or load 
distribution bandwidth control with a guaranteed 
reliability as the operation management device merely 

20 switches the activation and. stopping of the interface unit 
provided in the bandwidth control relay device. That is, 
the bandwidth control system can be switched by a simple 
method of switching control . 

[0039] Definition information for executing bandwidth 

25 control can be registered in the bandwidth control relay 

device and/or circuit control relay device before executing 
switching control for the activation and stopping of the 
interface unit. 

[0040] Even if a communication failure occurs due to an 

30 error in definition information registered in one of the 
relay devices, the state can be set back to the original 
one by simply switching the activation and stopping of the 
interface unit. Accordingly, packet coiiununication can be 
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executed hardly stopping the network system, so that the 
multi-circuit configuration can achieve the original 
purpose of improving the speed and the reliability with 
respect to a circuit failure. 

[0041] Even when there is an error in definition 
information registered in one of the relay devices, the 
provision of the definition information extracting unit and 
the definition information editor can ensure extraction and 
correction of the registered definition information, 

[Brief Description of Drawings] 

[Fig. 1] An entire configuration diagram of a network 
system according to one embodiment, to which a bandwidth 
control relay system according to the present invention is 
adapted . 

[Fig. 2] A block configuration diagram of a bandwidth 
control relay device according to the embodiment. 
[Fig. 3] A block configuration diagram of an operation 
management device according to the embodiment. 
[Fig. 4] An entire configuration diagram of a network 
system to which a conventional bandwidth control switching 
method is adapted. 

[Explanations of Letters or Numerals] 

1, 2, 6, 7 Computer, 5, 10 Network, 11 Parallel circuit, 
11-1, 11-2, 11-n communication circuit, 12, 13 Bandwidth 
control relay device, 14 Circuit router, 15 Operation 
management device, 16 Bandwidth control router, 17 Control 
connection circuit, 18 Intranetwork relay device, 19 
Network connection circuit, 20, 20-1, 20-2, 20-n Packet 
circuit, 21 Interface unit, 22, 23 Memory, 24 Definition 
information editor, 25 Definition information registering 
unit, 26 Definition information registration condition 
storage unit, 27 Definition information extracting unit. 



[Fig. 1] 

1 , 2 , 6 , 1 Computer 

5, 10 Network 

11 Parallel circuit 

12, 13 Bandwidth control relay device 



[Fig. 2] 

14 Circuit router 

15 Operation management device 

16 Bandwidth control router 

17 Control connection circuit 

18 Intranetwork relay device 

19 Network connection circuit 

20 Packet circuit 

21 Interface unit 

22 Memory (Second definition information storage unit) 

23 Memory (First definition information storage unit) 



[Fig. 3] 

15 Operation management device 

24 Definition information editor 

25 Definition information registering unit 

26 Definition information registration condition storage 
unit 

27 Definition information extracting unit 



[Fig. 4] 

1 , 2 , 6 , 7 Computer 
5, 10 Network 

3 , 8 Router 

4, 9 Operation management device 
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(WAN) lc^j^-rs*ffiSS--oi3:^^S^3E-r^>w^ 

[0 0 0 2] 

[0 0 0 31 #=i>'t°^ — 1, 2, 6, 7(i. M^lJlHl 
«1 l^^ft-UTfflStC/N-^Jr^y hiim^?T5o /W-iJ'S, 

— 1, 2. 6. 7r«^X^^^i^^/'? 

^1^^ (^Mtf^) ^m^ir^-tiiz^-:>xmm&%i 

[0 0 0 4] t:L^x\ mmmmmm4mTvmmm 
^^ijnii^ 1 1 ^mi&'r^^^\t^^ 11-1, 11- 

.^i^^y^4p«t;fe*i. *>^#S<7P3>'fa.-i$' 1. 2^fcti 

h!7-^ b^^^\.xmhi'hX^fz^<^y V^-h^ 
^'^(0':fu VzijV(D/<^y Vt. ^ix^^<Oy<^y 

50 n^'n\^^:&<omiE^^ ii-i, 11-2, 11-n 
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[0 0 0 5]— =i>'f^— t^i, aT&^^ltfe;^^^ 
[000 6] 3 (D«r)S«iKffi^ U-C:^i©5>tfcd5is:^ 

x^/r.y h^JlIl?Sk#ii^tle]i^l 1 - 1, 11-2, 11- 

[0 0 0 7] r:iT\ ^mmm:^^^^mmmi^^^m 

[0 0 0 8] ^ 3 \^um^mm:<omm:^mm'^ 
mmm4 \zxy) m^^ntc^ t i^it^ \:^x^i$Lmm:^^^ 

'^x^m^n(D'&mmmi^^^-^ 3 \.xmMrr 

[0 0 0 9] 

[0 0 10] -^fz. mmx^^ ^>'^\^^t>'^xj\^—^ 
[0 0 11] ^fc. ^^t5fe^c*5v^T^i. mK^mK.%(o^m 

\cfj:h:^K mm^^m:iW:^7^'-h^fzm-^. A — ^-^(D^ 
7^^nm\^5^(0'^m^B\zmT ^ t ItX^ ^j:fj^^tzfz 
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^M^h^tZo 

[0 0 12] uA±c^j:5i-> v^3is^(o^mmm:^^<p^m 
[0 0 13] ^^m^:ii&s±(Dj:bfj:mm^m^ir^rzisb 

[0 0 14] 

^>:y h9-^^m^m^^V\.XmbtlX^tzy<^y 

mm^mmmi^^h. ^mmmi^xmrnir^^mmx 

nn^»w^i.xm^-r^'^n';^^^mm<D\^^'rM^(o 

hu-^^^mmmit)^hmh>iix^fzy<^y hic^ 

y hlP — ^^^m^W:i^^h^htlX^tzy<^y h^StJlB 

^^UlHllS^- ^b:&?^^»i^ ura^mi-^ lHli^f^y»*ffi3^B 

^<o^M/w±(omm^um\z,^^x^mum:^^^^ 

[0 0 15] ^fc. mjiail^^Sa^llfi. BUIB-O^:^ 

'i=sotz^(otEm^^^'p^i< t h^^'ri\t^—io<om^'& 
50 [0 0 16] ^fz. tmrnm^'imMmi-^. '^m\^^^^m 
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10 0 17] ^fc. ftII5M^l^S3^B(i. <i^-^J:< t t)ftiJ 
[0 0 18] 

[0 0 1 9] ll!i»i. :^^m\::^^^^mmm^mi^^y' 

i.fz^»m^mx*h^o lllli-*^> =i^^t:-^-:$' 1, 2 

^m-r ^vmmm^mmm 1 2, 1 3;6S:^^nxvN^o 

[0 0 2 0] l!2fi. ;*:*Ji<7)?f^^t;ijottSffl?«c®JW* 

-5o 3iffiWs^Mi 5 iHjis/i — 1 ARrjm^mm 

^yr>'w^-ri^(;i#>'^— ^ 14, 1 6^^ii{fi-^>r 

v\ ^-^y hu — ^\^^m^^W:i 8 mf^/^—^ 1 4R 
Um^mm^^-^ 1 6 i:ti. ^-y hy-i^^j^lHlilSl 9 

20-2, 2 0-n'C^g^^;^^Tjb'^9. ^4lc$W/^-^ 

mmisimi 9^:ftl^xmhi'iX^fcy<^y h^^y<^^y 
Me]«|2 0- 1. 2 0-2, 2 0-ntCtgt)^tt-ClH]^ 

yu-^ 1 4^mh. ^<^y hl5]^2 OcO^mt-^l-ft^'JPI 
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W}/w±<oumt^'^^x^^o ^'^M(Dmmx\'X. mm 
mTL^o t.it. mm/^—^ 1 4Rxj^^mum/i^—^ i e 

■So 

[0 0 2 1] thc-sT. h'p—'i^iH^mmm.i st)^ 

1 6 36SSttIX »9 ^ #Jl:^^#.(0 1 1 tC(ilp]j|6>ru-^ 1 4 

^5^1^1^/18^® 1 8{c:^uS5§lt#^/z:^-r>5^^3^gr' 

h^wmm^i--^^ 1 6 i:(E]jSi/w— 1 4tci^u. 

mmi 8ic:^LM^tt^<^;2;^i-5r^.tc:>K9^>'^ 

— ;^«f|5 2 l7:>^l^il:it^«iOi:^JCtj:. (sJi^yV—^?^ 1 4;65j[£ 

fii 8ji. 1 4i)^}:u^ir^mmnmcm-5^ 

^mM^(Oy^—^^<'^y 1 4-^$c^i- 

-^14, 1 6 mm'S^mwi i 5 tc:s^^:jxfc jiib 

l^HS^gi 5icJ:'5< :/i^:7:n— p^as2 i(omW}/W± 

[00 2 2] 3 ^Mm'smm 
14, 16 (ow^mm^^^ 0 tLihoy&m.x^ 

^mmm^mm^um^ 2 e Rummimmmu 27^ 
^Lrv^5c '^mmnmm^\^2 4n. ^/u— ^i4, 1 
6-^^^-r6;e^ffi$a^<^^L. ^tz. i^^wi^Jt^cxw 

jE-r^tztbtD^mxh^o ^mmma-x. mmmm:^^ 
t \.x^mwmx(^^Wr'^^xmm^mm-^tzi^:)(Dm 

4fi. ^immy^—^ 1 6i;i^^]-u. ^-y hy — ^ siM/j^ 
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4. 1 6JC^S;5>5%^Lfci:^tc:^y^— 1 4, 1 6 
^^9#;^TV^fc;^»^ ■^'m^<orMrr:\t. %mAtm.(OW& 

^iRpiat LTv^-So -tuT. ^^um')5'^<om'om^^ 

— ;^Sft2 icoj^iij/if±) T*fcHJ^\ mi^yi-— 14-- 

:^ :^ :7 (^^# X. CO ^ ^ J: V ^ T*^^ 46 

[0 0 2 4] m^. ^^m(Dmm\z.^n ^"^igium:^^ so 

[0 0 2 5] \B\m^^—^ 1 4 co^D»]#^^i: LTAW^^-m 
tm^^tiX\^^^o o^t). lE]||>'U— 1 4 CO ^ -^e y 2 

2 icf:i. mmmmms 1 5 icj: ^jft^Sf^^tfcco^^it ^;!»s 

[0 0 2 6] tt)W^f#J-tol^^r(l. 40 



2002-261817 
[0 0 2 71 :r r T\ ^Sit$8^^^fl^lB1S^ 2 6 iC^ 

f5it]^2 6(o^^^^#(c^^^^/^fiiyw^^^IHl^l i^^l. 

X^J^—^XA, 1 e-^KillLT^a-^^!; 2 2, 2 3^ 

*5«9.7«^y 2 2, 2 3±(O^S&tS#;&5^JE$nfci: L 

Tt>. <t^5^iJ(H]j^ 1 l--co*^^^m(-J:^^^W«^*-5^<^ 

[0 0 2 8] LT. ^l^if fg^^^#IEti^ 2 6 (CIS: 

v^T^^f^j^yv— 1 6 co-r :7ai— ;:^^2 1 -h^ho:^ 
SSStS«<0«3feSd5|H!j6a/w-t^ 1 4;6>bjG£;^$ix^S3S 

8;6S^-> h y — Sgcteli^ 1 9 Ji^ilfettir^^-^^y htl 

[0 0 2 9] ^^%m^^-^ 1 6 (i. ^{f \^fzy<^ y h 
?:^iS^J^»*#^->^^JS bT#/'?>Jr 5/ h [Hlj^S 2 0 - 1 , 2 
0-2, 2 0-ntCfiJi9il'9i^tiJi-6o iHli^^U-^ 1 4 
Ji. ^<^y V\B!i^2 0t^h'^ht\^X<hy<^y V\z,^^ 

M^ymsii i--(7>m;^t'J#it^w^tcs 

[0 0 3 0] ^^•ft^^^^i^fsm^is 2 6 tc:t^:^^nT 

^iStSyfP/^— 1 6 0>f :y ^ -7 :^W2. x 

[0 0 3 1 1 *:|IM<o?!^flilcJ:tbf^. SliUfc^bfcJ: o 
ic. iHiayu— ^ 1 4{c:^tUX^^^Jffli(7):^tttSffi^*mj 

4 tc:^ffi»C^^UT:iB(t(i*J:V>cO"Cl^^n#gy(Of|iy|SS;!i5/^ 
[0 0 3 2] {^ic, [UilSy^— ^ 1 4 (C^i^^n/CAE^iW 
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;t L fci^ t) CO ^ ^^tS a ^ K V > ± (f^^it ^ ^<g:E u 
yw— 1 4 icteill u^^f ^ t -ciS^Ki-^o 

[0 0 3 3]-::^. ;*:^Jfeco?r$«gt?li. ^ 

[0 0 3 4] ;:^jo. ;^SIiS(7)?!0ST'fl. i 4 , 

1 6 <30^7« ^ .2 2 . 2 3 tcS^tf ^^mm^J^al:^^^ 

UJ:^ ^■t-^^^^^:d^UetC7«^«9 2 2, 2 3 1C^^$ 

[0 0 3 5] :^mm<DMmxi^s ^mmm^im^ 

S!)t:i J: Stg?3^^^ t>Stt{^tt S ^ ^> J: 9 

[0 0 3 6] ^fc. :$^mm<DMmx\^. ^m^^mt lt 

[0 0 3 7] ^it. :^mm(Dmmxn. ^mm^mm 
®i2, 1 3^is:tt. 1 4, le.mm^m^ 

[0 0 3 8] 
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:^^^^^mx.^ztt-x^^o 
[0 0 3 9] ^isESOfflJ^tr 9 tiib<Dmminn^. 

[0 0 4 0] *fc. 'K^cv^-m7i^co4^^^®^c^^Lfc 
r ^ :c — ^ (D^i/jX-ff ^ ^ # ;t 5 fc 

'^■^^^:^hiy^X^^(r>x. ^m^^W^K'ct^^hX^ 

[004 1] v^Ti^?^>^<^>*iffi3^e^-lE^U^c^a 

1, 2, 6. 7 3:^t'^ — 5, 10 ^-i/hl7 — 
^.11 mm^. 11-1, 11-2, 11-n 

mm\B\^. 12, 13 ^mmm^m^^m. 14 ih)^ 

yW-iJ'. 15 51ffll^lli^B. 16 
17 ft5iJ?^^^ii^lH]^. 18 ^-y hy-^f^+JSi^ 

e. 1 9 hy—i^i^m^f^. 20, 20-1, 2 

0-2. 20-n ^<^yh^^. 2 1 -f>'^$^:73i — 
22, 23 24 ^iki^WiMM^l'^. 2 

2 7 ^^tS^lXtU^o 
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